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Abstract of JP5314019 

PURPOSETo continuously use even an 
EPROM in which a write failure occurred at a 
part of it by retrieving the prescribed number of 
free blocks from a data area and assigning 
them to a falure relieving area when the write 
failure occurs. CONSTITUTION :When the 
write failure occurs in some block X at the time 
of writing data in the EPROM, P-pieces of the 
free blocks in one level portion of a failure 
relieving level are secured as the failure 
relieving area. Next, these detected free 
blocks are assigned to the failure relieving 
area from the data area. P-pieces of the 
continuous blocks N, N-1, N-P+1 are 
changed in their assignment from the data 
area to the failure relieving area successively 
from a final block N toward a younger block 
number, and the failure relieving area of the 
level T is secured. Then, the data to be 
written in the block X in which the write failure 
is caused is relieved by writing it in the block N 
among P-pieces of the secured failure 
relieving blocks. 
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1 

f-*««*Wf4EEPR0Mi, C©EEPROM 
l/t£ 1 ©^m^^KfJO St. SPFft^o 9 *K 

* k#* iLtm i ©*st»#s t . com i ©*»#««: 

«tO^»l©^ai^«*s»Sff«:Sc»3. fro. KffB 
f 5 -*^*©:^ 9 f {c«*ii*^S*sRtHS*ifctt« io 

■cm 2 ©TOMfc&ftttKfl ^t, ^D>?Kt 
[0 0 0 1] 

[ m&k<D*mfW ] c ©iwj » . *smm * y <t l t 
e e prom (xu^ h y*y •< • -Y u--y-:/ju • 7> 

F • ^0^77^ • 'J - F • *>y — • ^t'J) 20 

Ti> $ Awm?- if k ffift b x¥m#s * y k 
©ttw-rs. 

[0 00 2] 

-eur. c©ffl©B^-x?;i-*^7$|g{c*)o-c«, ^ 30 
££M * y - Ftt©* - * fcrtK t/t & *y * u # 

tKJ^T, ffi^©*^7fctetf57 -f^A^ffiftBX 

[0003] cct, a-f^^jv^^^g©^*';* 
-KB. ant. TObWi&^ftT^-t. ftMztiZ* 
3HM*y£l/rti. Mfcft©f c ^£;i<iliif : --*£IB 
«-r4fc»K*BEKSa©fecr>*sS*3*l. m«SR 
AM 9* • 7>^A • 7^-fex • >*y) . 

V*?R0M&tf«^$<C7*-#©#S&#^iit*#^ 40 
6BftEEPROM^*i*it6*lTtJ0. SRAM£ffll> 

[ooo4]ic5-e. sRAM*fflc»fcy*y*-K 

«. t'©«t5^c7*-V9 h©r-2fMKfc*fl61-.S 
C£#TS £££<>£. 5 s - 4i ©#*jA#X t- F£tf 

^tr-££«#-r s/c&©^ 9 ^7 9 ^a**^* y 
z&M&zfttzv&vt&a.imM'Stozt t *>tc, s r 

AMg#©3X h«sW<«WW«c3RPJ%JB< <b«,»5raa 50 
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[0 005] -ect?. 3Sfit?«. SRAMO^mS* 

*'J £LTEEPROM#&BSftTl»4. C©EEP 
ROMtt. M%,t ■< ZtlcKteZimm&tLX&BZ 

jgtfTHSfc©-?. 7 J -df^©/c«t>©^9 i'TfT'I 
ffcWTOfr** ££*>«:. F£3c<-T 
SC S RAM©mcftt4$WftM££W 

[0006] CCC, 06», SRAMfcJUUfcjf-ty 
*-F (SRAM*— F) tEEPROMiffl^fc^* 
')#-¥ (EE PROM*- F) t©fi®fcH3«LTij* 

tf3*Hcoi>rtt. SBcfififcl,fcJ:5Cc. SRAM* 
- K»<* v £7 ? ^a^-iJS'C^ 0 3X1- £ l> 
5ffljft&**S©K:>tfU EEPROM*- F«rW*7 

[0007]#{C. Jt«BIB3. 4©»tii**£-K 
RCfR*a 0* tf- Kfconrtt. 7 F U^rffiSKJi 
^cL/fc^V h*fcttK 9 htc^LT, r-*©*tii* 
RCP^ajL-?:^^, SRAMiEEPROMifCft 
ji«D-7>^A7i"fe^*- Fi. MClit^W [■ 

ft 5. EEPR0MtC«qff©^-y*-Fi{C7>^T* 

[0 00 8] ^-L/T. 7>^A7?-fe^-F(Cisl,i 
T\ S R AM«#tii*^ f - FSO'^ttJU^ f - F 

< . E E P R OMttSfcii** f- 
HlUXf- K^ftKiK&ori**. Sfc, EE PRO 
M», ^-^t-FKfeC^, 1 •^-i?^©^fi©7 t - 

A7^-feX*- F(Ci:bU-Cf f -^©Stji*Xf- FS 

[0 00 9] $^ic. tt®3ig5©wu-x a»*) * 

-Ft*. E E PROMK^W©-t- FTcb 0 , SRAM 
{CttfiSfiELttl>*-Kr*i. Tftfr*i. E E PROM 

K«cf t -*©»*)i*tirc^W{cSr^«:7*-'5» 

U- X L ft l> i iffcft 5» ^iity C £ ft l> 
fc*. **-*©**&**!?& SKBlL-C. C©^U- 
X*- F*^f3n5«k^{C&oTl>-5 1 , 
[0 0 10] it^iiS6©S^3A^y7T^ 
EEPROMK^KDt-KT*'). SRAMiC« 

#auttc»*>-F-c*s. -rftt>%, EEPROM«. 
■f- f #*ii#**f ft fflS 1 H©«#ii*»ff 
-C«^ftS*aA**qTftt>nftl>. C©/ctt>, EEP 
ROMJC^tL/T 1 §]©#£ ii*ttf^4 W ft ^ ft&C EEP 



3 

ROM©*S&*rtg*R*|ilU iE«BC»*&**i"C 

[0 0 1 1 ] JWWJCCtt. EEPROMKffftj&tr<* 
f 1 - $ 7 r > 'J (ClBMi L Tfc t . ;n* s» V r J ■=& 
•;^6E E PROMCC.? t -**|^LT#Si&/Wi8L 
EE PROMCDSf ii<2M*3g4i!&ai U A,7t^ 

£, *i/T» ?T-f©*i*, (17 

ftEEPROMK»*iM»*fP*»0ii-rJ:^tCl/TC> 

cooi2] ju±©jtt»fta>6i»6*>fcj: sk. e e 

P R ONNC tt, ^' v V 7 y 7"mHfe WST* 0 3 X h # 
#WC$>S^©. S RAMicm6ft&l^Wft«*# 

title. ^u-x*-K-Mltii*'< , >7T-r*©J: 
5&SRAMtt:tt&l>*- K4eBB4-r*4tO*«£ 20 

[0 0 1 3] -eC-C. Ffc«B*4¥aWM 
*!/4l/C. 3&j£JB3ftTl>£SRAMfCftX.-CEE 

- Kacmtii*^ »; v 7 -fWiWiti 9ffla 

4^1, SRAM4fljSEUc^*y#- K4^fl&5X 

fcttJB?* £<t 5 fcfflSWca^ t«« ©&U4Sif C 4 

JH8ttCii<t-a-Cl»*. 30 
[0 0 1 4] C©«£. ^{craH<bft-5Ci«. EEP 
ROMS*. f f -*©»t«*ia**«-5a»*iBiL*<k^ 
* <J ■fe^tLjafc&tt ff- * ©§* 1/ 
%<tj:ZCtV$>&. ttzt>%, EEPROMK. 7' a 

- v> 3 > 7 > 7'<D 4 # (Cf 1 - * ^A41t* £S <t 
[0 0 15] iCW iiSUfc^C, {«*tfS^* 40 

4 ur, «e*J:»)«ffl3*x-c^fcSRAMK«* 

TEEPROMi/B^aJ^fcLfcJg^. SlSOCitt 
#6. EEPROMtC*fL'TjSSSK:f s -3'©»#eA*« 

coo i 6] ^ur. t©tf*&&wt-x>-c. 
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*S£*»rt/ri».5. U*>SSC. fi£*"Ctt, EE PRO 
M©-»{C#tji*^li*J4Cfc»^"Ct>, -e©EEP 
R 0 M4 fljg-f S^'t'J*- F £ft 4*jSLft 4 LTHXO 

ft 5 <£ 5 tc l r i> s /c©. < «8Wjk^ 

[0017] 

mm^m^L^tiriwm «±©j:5it. eep 

L- E E P R O M * - 
fifilrWK^sjpJK & * A t > 5 WH4* 1/ T l,> S . 

[o o i 8 ] tcr, c©»«tt±i2*f»**«L'cac 

3*ifcfc©r. -»tc#*ii»^||*s#6Sfe0fcEEPR 
E E PROM©etW««©*«!l3Wffl*ia*C btfi-V*. 

[00 19] 

-£Mif$4Wr&EEPR0M4, C©EEPROM© 

r. »f s -**JJW>3&>6«3eR©2*^0'i»*%tt*L > 
r» 1 ©7£USclMH«(clN 5 St. ft^m^o » * fc# 
#jA^- * 40 1 ©*fi*B&««©ffi# ■> v\-cm 
*iitf» 1 ©«»^JS 4 . C ©0 1 ©»»*R«: <fc K> W 

*t*"*»6«je»©a* 7o » * LT» 2 ©^Mi( 

*2-©3FR«t»«W©S » f (C»#jitpm2©«( 
Sr#lS44«l^^ct^(CUfcfe©r*5. 
[002 0] 

±E©J:5ik«ttKJ:ti«, »i©IWF#«k 

1 ©TftlkSHMtctl 0 ST. K^m^o v 
ticmz jAOx- * i ©7&WMM©2* > 
d'tc»*iit»J:^KOA:©r v -flWc»*a*TAW» 
iL/fcE E PROMT' bKKl/rffiffi-r&C A*J"C*, 
ISTOJcWjWTlWiKSW-sto-r**. *fc. 01© 

*^or»z©^R««f»«fcfi0S'C, S^H^o 
?9 ics * iit? f 1 - # 40 2 ©^m«(?^iiDt©^ * ^ a 
»^(C<»i&trJ:9(COft:©-C. EEPROM©ieiS^ 

«©wa*iffl*ia4 c t #t-£ * . 

[0 02 1] 

fflL/fc»^©-sas(sfl"Uc-3t>riaffl4*i8i/-c»iffl{c» 



5 

©-JWlHclSSISfifca*** 1 2£/M,T, mfjkbrj: 

5, C©n*?£ 1 2KB, 9&Z.?)l*ijt ^fcfflfci 
p., ^*y#-F#ttl 1 fc»*i&tr<S'? , -*4». ^ 

©s*ii*i»m^T7 f i/^f-^fwsns. 

[0 02 2] -etr. COa^fi! 1 2iC«$&$n/cf : 
-*B. «7^> 1 3£/M<-C-r-£ Atti;WK»g 

-**-S'<»7r icaEfik-r 4. *©&, r-* 

AtMjfWWHK 1 4 ». ;<»7t^ U (cBflkLfc?*- 

o) (DEE PROM 1 6 MC*fj£l,fc 
*4 3>iTIS#tBU EEPROM1 6iOE»TS. 
[0023] C©i§£> r-^AW^*Ui)|HlSSl 4«, 
E E PROM 1 efcWAt^-J^ffiTf*-*****^ 
$ti&£tc, E EPROM 1 6*>6**ii^^-^* 

&r-£i— aUT^ £*5#> £fiJ)SiJ-f £ § £ jA#-< •} 
7r^*HtfrS. ^-*Attfc*JlWffilia»l 4 

tt. EEPROM1 B*>68S#tH,b;fc7 t -#<!:, 

r^t'j Kf^s n/c-r- £ i *i— atToai>Ji#, 

SS. *v7? ^-ty^^EEPROMl BKr-^i 
iiSn-2.ra1«:, EEPROM1 6*e>ii#mi/fcr-£ 

[0024] #(C. E EPROM1 6*>P>, 30 
*y F*# 1 1 ©jWR{C»*ar*i^K«. m-^x 

fc^-ffc^mu — ha », ? t.*-*'.; tetanus. 

*©SL t*- * AHJ#fiilJffl][5|Sg 1 4 it, rtvVy** y 
[002 5] IfcAiot, ±E©«fc5JMfteRK<J:tt«\ 40 

*>n &©t\ m-? * y 9#tHW*> & jifcy * y # 

- h'#f* 1 1 ^©r- £©##&<&* f- K&tfg^tf} 
U*e-F£ffl±3#*C ^?c> EE PR 

OM 1 6 5C#W©*# 3A^-< ijjr-ii /t,77^t 

«. SRAM*- F^^KfiBHTiC 

£ = 50 
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[0 02 6] CCt, ±§BEEPROMl 6 tt. H2(C 
tR-TJ^K, 0 00 0~XXXX#i(& J: 9fc -Statist 
*W0Tte9, C©Kt«W*tt v ^— **»9IR<0*/h 
*tl-c*4-JESa©«GR©7*a •? ? 1 ~N (l^a? 

fcoTTHS. C©7*-i'«*«. **y*-F#tti 1 

©^gp^^iegT^-fex-r^cidSnjii-cab'j, 3** 

* 1 2£tf-LTfflg7 FUX^rflSTSCitCioT, 

hT?5cS^-^*fil[©f t -3f##ii*&WR* 
mL/^OJg-rcikUcO, &Stc7*n»*m{t'C©f t 

[0027] ttc. EEPROM1 6^5C«, 03 
(a) Km-rJ^fc. ±8B*^0 9f©»fflf-.7*;l/ 

2o©jJ<^>^S, Ti*tK»6tiT(,»4. f&fr 
5. C©tS7— BfEaW^n 1~ 
N£^U H$^J#*©:fn:7*©tt»*j^l»T<,> 
4. "0"BWP7^AS*ffflfWC 
"Z (l~NJSW©ftffl) " BWBvJ 

ft*. MX.tttn?'- ^©7*a ? * 
a tcstjcST b iiSE n rc> n a . 

•e©7*a y ^A*n##ji*^'C > Wn^AKl 

[0028] ±fB^W>^S{3:. ^AftafPt 

*!B»WM-3* •J«*ii*fA©«t»* lot 
tf«c-5"Ct»tt<,>tti«r« "o" ift->ti»5. c©qFm 
S^w;M5S^iB, ^.^^D&KSSn-cteD, c 
<WWMiT» "M" i-T4„ ilB^-l'^^TB, 
•T-^^^^ftM^^y^y^-F**! 1©SI 
OB«®«*tt»rr*fc»©*>©-c. »«Btt«h>*»)» 
*ia*^A©«ar% 1 oMffc-QT^fc^tflig"-?^ ± 
l~N*s-? I -^^'C*^fc» "N" LU-oX 

[0029] CCt, EEPROM1 6<N©r-2#£ 

^. 7 s - ^ ABttmm&i 4«, $-r. *^>^s© 

##3i»©^f)jEb{cJ;4y*y-fe;U©^mcJ:oT* 
KJ:4fe©i&»4E»iJ-i-S/c«>{CtT*->rt»S. Sfc, ^ 
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* v t^&owmxh o-C feJSt&FafcWcA-afc* 
[ 0 0 3 0 ] -e U-C. ^JI^l^WftAffiMiC&o 

Ti>fcw4i«, ^-^AW^f&fflililS&i 4«. suites 
l fflgr ■> ystfSfc&ccsfcffiffl©-^ 

tit. p®<D£t*7u?*tt&mmmtbrm®ir 

±©#yi£*±U -ecD^*';*-F*(*l l©{£ffl£ 10 
«i±T£ 0 C©fc8?>, C©^9#- F#ftl 1 £8t£l 

•r^ c i j: ij i i^;ut}©££ 7u v vmmx* 6 

[003 1 1 CCT, 1 •7Uy?ft<D£*7Uy?-i)m 

(b) {t^T^ic. Mt^^Nfr&n^&i^a 20 
9*§Hy«flfr?rj^'f4Pfl©:*'ci9*N. N- 

i. n-p+i^ T-mw»ttm&mw 

JftWMBSti*. C©£*, 7»-*Affl*Wa)0Bl 4 
e.-a-^/c^^, #^>3rT©rtS*fl6*© "N" iPh 

"N-P" KgMTS. f-f Aa*«oaiiaRi 

4 ». 1 m%T » ^UcCi fc 

a>K. #^>*S©F*)g£ + ITS. 
[0 03 2] C©£SKbTPffl©*ll*R:/n9*** 30 
««3ft££, 7*-*AHJ*lW»[a»l 4tt. SEBK>* 

iMsaf»ffl*jittr4. xrkci93 (b) -ci*. ftdft 

**&©!££ Lrc:/o 9 ^XicStjAtr^tf*-**, 
3t«HtKntPffl©^S«cSr^n » £©5 ^©^o ? * 

HWil, f-*Aai*l«PHBl4tt. S3 (b) 

K. *Sr^F$fe©^a 9 "N" ^a9i7 

"Z" %»*^t?. CCK. ^t&^&T'n^x 40 

[0 03 3] #{C. ±fE©«fc5K0-CEEPROMl 6 

HW«£. 35-J*. S^X^I/fcy^Mttt* tf-OfT 
O^iT^t'J *7- F*# 1 1 ©J8"D EISSS. 

* 0 r- LTHWTC* S 9 *©»# "N - 

p" T?**ctt«»or*. c©fcfe. &mmtLz 
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#3n6<!:. 7 s -* AHfc7JIW8PIIIK 1 4«. 03 (b) 

7*{*cctB^j-r-S 0 c©fc«5>. j*v%&m 
Ktt. EEPROMl 6{C#&ii#*&#$6£t,fcC£ 

f 4 **- * ©»*i&*RCffiE*ffi L*fT ft 5 C £ #"C # 
S. 

[0 0 34] CCt?, 04 (a) K7r;T,fc5iC. L^Jl/ 
1 0^»Sr«a©&^ci 9 * N - P + 1 ~NA5^o 

W*lWtBl0»l 4tt. JJBtBWKf 

a»-r*p«o^n»jrN-p. n-p-i, 

(n-p) -p+i*. T-nmfrttmmmm. 

fflO^-C^^Ml/T, 04 (b) Kjict&SWiArZ 

6tifcPffl©^a9^N-P. n-p-i, , (N 

-P) -P+1©*©, ^a9^Y3&J*effl<fe*ofc» 
f-^AIBAtWIPHBl 4«. ^o»fYK#ti& 

a-> UtmhL, ffSf— y;u©7*a 9^ L+ 1 

"Z" €r#*jitf££fetc; yn^^YtC^fSH* 

^iJic. *ttfli"c*sc4%^r«tf "o" 

tfo -eLT, ?-ZXlHMm\5&&l 4it. comic* 
TO»fI^M? tifc C i K <t SSJ 0 ^T©g!S^ 

©rtS%^*© "N-P" " (N-P) -P" Kg 
Mrs. */c. ^-^AtB^JSPlHlSSl 4«. 

-f>*S«Dl*ig*+ 1 -T4. 

[0 03 6] c©J;^(cu-cu^;L-2©^m^^*5 
iSSWi, ^-^AtB^fiJilllHIBl 4tt, HBW)^ 
a^MS^Htf-rS. »C04 (b) "C». #*)A 

5fe(ctlffi07cP<i©^^yo 9 ^©^^©^a 9 * 
N-P{cS*i^-c*H&bfcW%7F0Tt»S. -eUT. 
^Wl^, r-^AtU*Mffl)[5IS&l 4tt, 04 
(b) {c^-rffffl-^- ^U©^n ? ?W5C*tj£-r£0tp 
*WJiC, «ti»5fe©^o 9 f S# "N-P" ^S#jA*. 
^0 9*N-Ptc*H£i-5ia***J«:. ffiffl4irs>?>c 

i^tSI"Z" *Stj2^-C. CC(C, 
[ 0 0 3 7 ] &fc. M7-x?ju*> 7*i*iJ*iiE>yn 9 



(6) 



CO 03 8] CCT, H5«. «±©SW^S <bftfc7 
»14« v c»r*ifr©:7P7*K«*i&#;T\fc#|fe£l, 

-f>*S# "0" frSfrfcWSJU (YES) 

fczfrstftzmnuz. *ut, sj^oiri'Mntf io 

(YES) , ^-^Affi^ffflMaSSl 4tt. Xf-»,7'S 

l\ &7 (^r-^ - S5) SJaS. 
[0039] $fc. ^f'^S2 -C^«SH»«3WBia 
SftTH&U (NO) . Sfc«Xf-^S3t?^f/P 
? (NO) ifflKSftfcJi^. 7*-*Attttrt9 

"M" *>5a»*«»||U SA«tT-*ntf (YES) , X 
f*^S7T, C<D J K##l lBcnUhf 20 

ffl^BJiWBrbT. &7 Uf?^S8) £ft&. - 
^ft&U^l'tf^ffitCft -or (NO) £ 

7"s 9-c. m&^-zffitmiic i u^p^oo^iyftfflf 

«**#«T4fca©Pffl©£S:7n v ^#4> 
4*1*10 . fct> (NO)«£. Xr?yS7-C. C©^ 

7 (Xf ^7*S8) 3til>„ 
[0040] L/T, 1 l/^#©2*:rn?*#*S 
(YES) f-*AIH-A*«IBRl 30 

4«. Xf^SlO^ 35KE©f t -f«i«*©«»^' 

Mom * 7p * * * fcflgr * 5 *>5*» L/ . 5«£r 
*<a> (NO) xf-^S 1 IT. »T^#M 

?f©f r -^^{c^iijs-t+/cfa. xf-^si2f, ^e- 
©»»s -e/cf*- * tcwa-r-sit *©«*#*«©«« 

[0 04 1 ] CCt, Xf-;7'S 1 0TPfl©S#ya 
•;>*£af£bT{t{ST-i*S (YES) £«K3ftfc*§ 40 

£/c«7.x-^^S 1 2THMflliR©ft*tfX.iPfT& 
fc*ifc». 2Affi;Wrf»§ 1 4«, Xf-^Sl 
3T. ««L/c^>&r- »Mtt*67.M&ffMte*i 
DSrStJSU Xf-^'S 1 4r. #-f>*S, T©F*3 
S^HfrSii/cfg. Xf?^S4r. WfflilT 
Oct*. »7 (^7-;7'S5) sti*. 

[0 042] LWiot, ±!ElU6«©«fc 5 MftSKJ: 
fttf. ?*-*««©— »©^a 9 *«C**ii#*||*»#6 
ilfci*^ 7*-*«J*1>*>e>Pffl©£*:/n?**;|* 
ftlsT^JMBHRWctTC^r. c©7A*9HM©2 so 
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WRAWff (c« o fc»£CCtt. r- jrWK4)^6irA:(c 
P<I©£* 9 * b~cM 2 ©;F&&iffilRJ*tctt 
0 Sr. C ©Sg 2 ©*fift»««©2* ^ a ? * JcR* 

-3*0. #*ji*^a^o 7^©^*featcjSDr 

L/T V> S©T\ E E P ROM 1 6 ©f EttHfttt©ft£tfiJfll 

[0043] ?p>ic. jbEiewflUcfcfia:. eepro 

Ml 6©r-^M**. #tii^^^n v V<b%&m 

itJ3tSBBtt»r 4 IAjU V © E E P R OM 1 6 T**i 
«. 2M^h, 1 Mrt-i Y, 5 1 2 k^' 

■i Y , 2 5 6 k > U V © <fc *> IC® *) ©at>fir«3Cfrft 
5J; j 5(ctrfc«i;i^ cft«. ji^©y*'j*- F©7 
^ >7- 7WJ(c£b#£ c <b^r# . nan^6©BiR 

^bOTffl^ («jttf 2 5 6 kA>f h©N{g^) fSRI 

[0 0 44] CCC, ±Kt»Wrtt. 
164 btc t * , P ®<D£Z rfn v 9t£j: ZT-Bkfkffim 
Z£.f$,L . c©^*W»«l*W«MWci5r^fctl^. 
Pfi©^# ? i»KJ:*^iafeSHRJ«*ftjai-5 «fc 9 

». ^(ciHjcp®{ciiie»r. ^n«w««*flteR-r4« 

(cM&6lfrfeJ:i,>CiBfc^^^*^„ ttfc. C© 

^»±iasH)5SfiJccKS3 t>©T-tt& < . c©«- 
*srts„ 

[004 5] 

[^bj©53iS] UimmUc i 5 {cc©»Wtc«fc*a«. 
rffifflf 3Ci#sr#£<!:i4>&C, -?-©E E PROM© 

f m®m<ommm *m c i * s r^ , g?^wcc*fij-r- 
^scftuwififersffJi^-ty^-Fsaiaetr 
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